Inverse relationship between adipocyte differentiation and ceramide level in 3T3-L1 cells.
Adipocyte differentiation has been a target in anti-obesity strategies and is known to be closely related to lipid metabolism. Ceramide, a major sphingolipid metabolite, has been implicated in differentiation. In this study, we investigated whether ceramide biosynthesis is related to adipogenesis in 3T3-L1 cells. Preadipocytes can be differentiated synchronously by a mixture of adipogenic inducers including 3-isobutyl-1-methylxanthine, dexamethasone and insulin. The number of lipid droplets and the triglyceride content, which are differentiation biomarkers, gradually increased during adipogenesis. Interestingly, ceramide and sphingosine contents in the differentiated cells were decreased compared to those in preadipocytes. When the preadipocytes were treated with an 3-isobutyl-1-methylxanthine- or dexamethasone- or insulin-deficient mixture of inducers, the cellular ceramide levels were significantly increased compared with those in cells treated with the complete set of inducers. When preadipocytes were treated with 0, 0.1 or 1 µg/ml insulin along with 3-isobutyl-1-methylxanthine and dexamethasone, the ceramide levels were decreased and the triglyceride content was increased in a concentration-dependent manner. When the cells were treated with epigallocatechin gallate, an adipocyte differentiation inhibitor, during adipogenesis, the ceramide levels of adipocytes were increased and the fat content was decreased. In conclusion, our findings demonstrate that cellular ceramide levels are inversely correlated with adipocyte differentiation.